FARMERS BULLE uv 1225 


THE POTATO 
LEAFHOPPER 


ontrol 


: “y 
F dla 


ais}p iy. pia 
a? ayy "mon " 


See Cy yh ih 





HE POTATO LEAFHOPPER is a serious and costly enemy 

of potato, bean, sugar beet, and other crops in the North- 

Central and Northeastern States. It is a very small green 
insect which often occurs in vast numbers. 


It injures potato by feeding on the foliage and causes a 
diseased condition called “hopperburn” which may, under 


conditions favorable to its spread, ruin an entire crop in one 
or two weeks. 


This leafhopper can be controlled and the ‘“hopperburn” 
held in check by the proper and timely application of Bordeaux 
mixture. Yields are greatly increased when this spray is used. 


This bulletin has been prepared to acquaint farmers with 
the insect, the nature of its injury to vegetable crops, and the 
proper measures for its control. 


Contribution from the Bureau of Entomology 


L. O. HOWARD, Chief 
Washington, D. C. August, 1921 
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The potato leafhopper' is one of the most important insect 
enemies of potato in the United States. Serious outbreaks have 
occurred periodically in certain sections _, iia 
since the early eighties, and about | 
1896 this insect became known as a | 
‘ dangerous menace to the potato cropin | 
the Middle and Eastern States. This | 
leafhopper attacks a large number of 
plants and may at times become injuri- 
ous on several of them. 

The feeding injury, although severe, is 
not nearly as serious as the diseased con- 
dition called “hopperburn”’ which it | 
transmits tothe plants on which it feeds. | 

It is necessary to recognize and to 
fight this leafhopper.to prevent the | 
loss of large acreages of potatoes from 

“hopperburn.”’ ° 






DESCRIPTION. 





The adult or full-grown leafhopper '®!—Adult potato leathopper. Greatly 
(fig. 1 and fig. 2, G) is a very small, Fer 
pale green insect, about one-eighth of an inch long, with large, white 
eyes and a more or less distinct H on its body between the head and 
base of the wings. There are six roundish, white spots above this H 
and three white, wedge-shaped spots below it. Adults fly and hop 
readily when disturbed. 














1 Empoasca mali LeB., order Hemiptera, family Cicadellidae. 
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The eggs (fig. 2, A) are tiny and transparent and are laid in the 
tissue of the potato leaf. The eggs can not be seen from the out- 
side, but after they hatch the leaf tissue dies and forms small, sunken 
pits marking the previous location of the eggs. 

The nymphs (fig. 2, B-F), or young leafhoppers, pass through 
several stages of growth and shed their skins several times, develop- 
ing wings in the adult stage. When newly hatched, the nymphs 
are very small and nearly white, but slowly turn green as they grow. 
When the insect is nearly mature, the partially developed wings may 
be seen on each side of the body, and the “‘hopper’’ at this stage is 
quite active, being able to hop from leaf to leaf. 


DISTRIBUTION. 


The potato leafhopper occurs in practically every State of the 
Union and in parts of Canada and Mexico. Its greatest damage to 
potatoes has occurred in the Northern and Central States, roughly 
from Montana to New York and south to Ohio, Illinois, and Kansas. 


ECONOMIC IMPORTANCE. 


The economic loss to the potato grower caused by the attack of the 
potato leafhopper and the accompanying “hopperburn’’ is said to 
be second only to that caused by the Colorado potato beetle. In 
years when the leafhopper and “hopperburn’’ are abundant the 
combined loss may take first place in some regions among all potato 
insects and diseases. It is, therefore, essential that the grower 
become familiar with the insect, with the nature of its injury, and 
with measures for its control when a serious outbreak occurs. 


SEASONAL HISTORY. 


The potato leafhopper lives over winter in the adult stage, hidden 
away in brush heaps, matted weeds, and other protected places. 
Some time during May the leafhoppers emerge from their winter 
quarters, feed for a week or so,on various trees and shrubs, then 
suddenly migrate to potatoes and beans where mating and egg laying 
begin. There are two generations of the insect in the Northern 
States with three, four, or perhaps five generations in the Central 
and Southern States. 

Under Wisconsin conditions the adults which have lived over 
winter die off during July and their young mature about the last of 
July, forming the first generation. Thus it takes approximately one 
month from the time the eggs are laid until the adult leafhoppers 
appear. A second generation is now produced, although in a slightly 
shorter time, and the new adults begin to appear about the first of 
September. These adults live over winter and do not lay eggs until 
the next spring. 
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Fig. 2.—Stages in the growth of the potato leafhopper: A, Egg in tissue of leaf; B-F, stages 


of young leafhopper or nymph; G, adult leafhopper; H, fore and hind wings of adult 
leafhopper. 
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INJURY CAUSED BY THE POTATO LEAFHOPPER. 
FEEDING INJURY. 


Adults and nymphs of the potato leafhopper, in common with 
other sucking insects, extract the juices or sap of plants by means 
of their delicate beaks which they insert into the epidermis of the 
leaves. The injury thus caused through loss of plant juices is 
considerable and alone would cause the leaves to turn yellow. 


When a large number 
of leafhoppers are 
present the plant will 
sometimes wilt. 


‘““HOPPERBURN.” 


In addition to the 
injury caused by loss 
of plant juices this 
leafhopper is the cause 
of a distinct injury 
called “hopperburn” 
which follows its feed- 
ing on potato and 
many other plants 
(fig. 3). 

The first symptoms 
of “hopperburn”’ are a 
slight yellowing, usu- 
ally of the tip of a leaf. 
As the disease pro- 
eresses the leaf slowly 
turns brown, curls up- 
ward, and dies. The 
disease spreads from 
the tip or margin toward the midrib of the leaf, but spreads more 
slowly toward the base, and the basal area may remain green until 
the whole plant is nearly dead. 

During periods of hot, dry weather “hopperburn”’ spreads rapidly 
and whole fields of early potatoes may be killed in a week’s time 
(fig. 4). On the other hand, during cool, moist weather, or where 
protective sprays have been applied, the disease is checked and 
throughout the summer may progress no farther than the primary 
symptoms (fig. 5). 

It has been found that even one or two leafhoppers placed on a 
healthy potato plant covered with a cage were able to cause sufli- 
cient “hopperburn”’ to kill the entire plant, while other caged plants 
kept free of leafhoppers remained healthy. 


Fic. 3.—Potato leaf affected with “hopperburn.” Upper surface 
of leaf showing typical upcurled brown tip and margin. 
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Fia. 4.—Early Ohio potatoes killed by “hopperburn. ’’ Great abundance of leafhoppers and a period 
of hot, dry, July weather caused these potatoes to succumb to “hopperburn” in a short time. 


Fig, 5.—Main-crop potatoes protected from “hopperburn”’ by Bordeaux mixture. Two sprayings 
with Bordeaux mixture kept this field fairly free from ‘“hopperburn. ”’ 
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Observations made in Wisconsin have shown that whenever 
leafhoppers were present in potato fields “hopperburn” could be 
found, and when no leafhoppers were present no “hopperburn”’ 
could be found. 


<. u Ex roanan = 


Fic. 6.—Presence of many “hoppers” means “‘hopperburn.” Triumph potatoes growing in field, 
covered with large cage containing leafhoppers for entire season. A, Condition of plants on August 
14; B, condition of same plants when dug on September 2. Compare with figure 7. 


HOW “HOPPERBURN” AFFECTS DIFFERENT VARIETIES. 
Leafhoppers placed on Early Triumph plants growing in a field 


and covered with a large cage caused “hopperburn”’ which killed 
the plants in 23 days (fig. 6, A and B). “Hoppers” placed on 
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Karly Ohio vines under the same conditions caused ‘“hopperburn” 
which killed the plants in about 40 days. Similarly “hopperburn” 
killed Irish Cobbler plants in about 55 days and Rural New Yorker 


Fig. 7.—Absence of numbers of leafhoppers means no “hopperburn.” Triumph potatoes growing 
in field, covered with large cage for entire season and kept free ofleafhoppers. A , Condition of plants 
on August 14; B, condition of same plants when dug on September 2. Compare with figure 6. 


plants in about 50 days. Green Mountain plants under like condi- 
tions became badly diseased, but were still alive two months after 
the leafhoppers were placed on them. 
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Plants of all the foregoing varieties which were caged and kept 
free of leafhoppers showed no symptoms of “hopperburn” during a 
period of two months (fig. 7, A and B). 

Observations made in several potato-growing sections of Wisconsin 
have shown that the Triumph variety is invariably more severely 
affected with ‘“‘hopperburn” than any other variety grown com- 
mercially in that State. Usually the Rural New Yorker has been 
found to be the most resistant to “hopperburn” of any variety 
grown commercially in Wisconsin. 





Fig. 8.—‘Hopperburn” accompanies leafhopper feeding. Apple seed- 
ling at left, covered with cage containing leafhoppers, developed “‘hop- 
perburn’’in a few days. Seedling at right, covered with cage free of 
leafhoppers, remained healthy. 


FOOD PLANTS. 


The potato leafhopper visits a considerable number of plants for 
feeding purposes. The more important economic plants on which 
reproduction takes place and “hopperburn”’ occurs are the following: 
Potato, beans (practically all varieties), sugar beet, hemp, apple, 
and raspberry. It also attacks several ornamental trees and shrubs. 
Reproduction appears to take place most readily on potato, with beans 
as a second choice. Hemp, sugar beets, and apple nursery stock are 
more liable to severe injury when growing near potato or bean fields. 
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It has been found that two leafhoppers placed on an apple seedling 
covered by a cage caused “hopperburn” which killed the seedling 
in a short time (fig. 8). The same is true of bean plants. 

String, pole, and navy beans have been severely injured by “hop- 
perburn,” and if the plants were not killed the yields were greatly 
reduced. Lima and soy beans are not so heavily attacked nor is 
“hopperburn”’ ever severe on them, in Wisconsin at least. 

Sugar beets are liable to attack when grown adjacent to pota- 
toes, especially after the potatoes are nearly dead from ‘“hopper- 


Fic. 9.—Sugar beets develop “hopperburn” when attacked by leaf- 
hoppers. Dead potato plants in adjacent row deserted by the leaf 
hoppers. 


burn,” at which time there is a great migration of ‘‘ hoppers” from 
potato to beets. So far, however, “hopperburn” has not become 
nearly as serious on sugar beets as on potatoes (fig. 9). 


NATURAL ENEMIES. 


Although there are three natural enemies of the potato leaf- 
hopper, none has become important as a control. One, a tiny 
insect parasite,’ breeds in the leafhopper eggs, but does not occur 
in sufficient numbers to reduce noticeably the number of “ hoppers.” 


? Probably a dryinid. 
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A fungus * disease attacks both adults and nymphs. Leafhoppers 
affected with this fungus soon die and turn from green to yellowish in 
color. Ina short time a heavy fungous growth, iridescent in appear- 
ance, i. e., having colors of the rainbow, appears on the insect’s body 
(fig. 10). Warm, moist weather is necessary for the growth and 
spread of this fungus. In 1919 it was common all over Wisconsin 
and in certain localities practically “wiped out” the leafhoppers. 
In 1920, however, not a single specimen of the fungus was found. 

Spiders often prey on both adults and nymphs. 


a ee 8 


Fic. 10.—Fungous disease to check leafhoppers. The fungus has arainbow-like appearance after cover- 
ing body ofthe insect. 


SELECTION FROM RESISTANT VINES. 


Not only are certain varieties of potatoes less severely affected 
with ‘“hopperburn”’ than are others, but some vines of any one 
variety are found to be more resistant to ‘“‘hopperburn” than are 
other vines of the same variety. 

Selections made at digging time of tubers from healthy and badly 
diseased vines when planted the following year gave interesting 
results. Of five varieties used—Early Ohio, Irish Cobbler, Green 
Mountain, Rural New Yorker, and Late Puritan—‘‘hopperburn” 


3 Entomophthora sphaeros perma. 
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in every case was worse on plants which had come from tubers of 
diseased vines of the year before than on plants coming from tubers 
of healthy vines of the year before. 


It is hoped that it may be possible in time to develop a strain of 
some varieties resistant to ‘“hopperburn.” 


CONTROL OF THE LEAFHOPPER AND PREVENTION OF 
“HOPPERBURN.” 


USE OF BORDEAUX MIXTURE. 


Results of two years’ work have shown that Bordeaux mixture 
will repel the leafhopper, control “hopperburn,”’ and is the best 


Fig, 11.—Potatoes protected from “hopperburn” by Bordeaux mixture: yield high. Five 


varieties shown here were given four sprayings with R« ax. Very little “hopperburn”’ present 
on August 23. Compare with figure 12. 


remedy. Bordeaux mixture made according to the 4—4—50 formula, 
containing 4 pounds copper sulphate and 4 pounds unslaked lime to 
50 gallons of water, was used. 

Bordeaux combined with nicotine sulphate acts a little more quickly 
in ridding vines of leafhoppers than does Bordeaux alone, but the 
results obtained do not appear to justify the added time and expense 
of using the nicotine. 

Nicotine sulphate and soap combined were found very effective in 
killing nymphs and a few adults present when the spray was applied. 
There was no lasting effect, however, because leafhoppers reappeared 
in a few days. ‘ Hopperburn” was not controlled. 
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Kerosene emulsion acted in the same way as nicotine and soap, 
killing the leafhoppers it hit, but having no lasting effect. Moreover, 
“hopperburn”’ appeared to be worse on these plants than on plants 
sprayed with any other material. 


WHAT BORDEAUX WILL DO. 


Bordeaux mixture properly applied to plants will drive away leaf- 
hoppers and keep the plants quite free of them as long as a good 
coating of spray is kept on the foliage. 

Bordeaux will also very largely prevent the symptoms of “ hopper- 
burn” from developing and will check the spread of what has already 





Fic. 12.—Potatoes not protected from “hopperburn” give poor yields. Five varieties shown here were 
never sprayed. ‘‘Hopperburn’’ killed all but late varieties, and even they were badly affected with 
“hopperburn” on August 23. Compare with figure 11. 


appeared. (Fig. 11.) Unsprayed plants growing next to properly 
sprayed plants or even among them will be heavily attacked by 
“hoppers” and become badly affected with “hopperburn.”’ (Fig. 12.) 

The effect of Bordeaux on ‘‘hopperburn”’ varies with different 
varieties. Rural New Yorker plants well sprayed have remained 
almost free of any “hopperburn” until digging time. Triumph 
plants, on the other hand, while prevented from becoming badly 
diseased until after tubers had well developed, were affected much 
more by “hopperburn”’ than any other variety tested. Unsprayed 
Triumph plants died from the effects of “hopperburn” before the 
middle of the season. 
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HOW AND WHEN TO APPLY BORDEAUX. 


To control the potato leafhopper, Bordeaux mixture must be applied 
to the underside of the leaves. The spraying must be done thor- 
oughly, covering practically all of the foliage. Each side of every 
row of plants must be sprayed. 

A high pressure (150 pounds at least) should be maintained in 
order to cover the leaves with a fine mist, which gives a much better 
coating than does a coarse spray. (Figs. 13, 14.) 

In years when leafhoppers are abundant at least three applica- 
tions of Bordeaux mixture should be made, the first as soon as the 
leafhoppers have appeared on the plants. It is often possible at 


ta iz . | eg % Se i E 
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Fia, 13.—Good type of wheelbarrow sprayer effective for small patches. This sprayer holds 12 gallons, 
and 150 pounds pressure can be kept up when 2 nozzles are used. 


this time to add an arsenical and control the Colorado potato beetle. 
The second spray should be applied from 10 days to 2 weeks later, 
depending upon the amount of spray remaining on the plants and 
the amount of new growth. A third and even a fourth spray might 
be necessary in very hot, dry summers and in years when leafhoppers 
occur in vast numbers. 

As Bordeaux mixture is used for several purposes on potatoes—to 
repel fleabeetles and control certain diseases—it is most fortunate 
that it has been found to be a control for leafhoppers and “ hopper- 
burn” and may fit nicely into the regular spraying schedule. 
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YIELDS. 


It has been found that the yield of sprayed fields of early potatoes 
may be increased over 100 per cent above the yield of unsprayed 
fields, and the yield of sprayed fields of late potatoes increased over 
50 per cent above the yield of unsprayed fields, by the use of Bordeaux 
mixture against the potato leafhopper and ‘‘hopperburn.”’ 


SUMMARY OF CONTROL MEASURES. 


Spraying appears so far to be the best practical method of control 
for the potato leafhopper and for preventing the appearance or spread 
of “‘hopperburn.”’ 
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Fig. 14.—Details of sprayer shown in figure 13: 1, Hose connection; 2, handle to assist in holding and 
directing rod; 8, adjustable booms and nozzles, side view; 4, same, front view. 


Bordeaux mixture 4—4-50 is the best spray to use. 

It should be applied to the underside of the leaves thoroughly, at 
least 150 pounds pressure being used so that a fine mist spray will 
result. 

Make at least three applications, and spray a fourth time if neces- 
sary to keep down “hopperburn” until the crop has matured. 

To make the application thorough, spray both sides of each row. 


WASHINGTON : GOVERNMENT PRINTING OFFICE ; 1921 
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formulas and directions for use 
leafhopper control, directions 
Use Tor POenUOes ANG TONNE oe cae 
Borer, grape root, description, habits, and control____ 
Boxes— 
apple— 
handling in packing houses, conveyors, elevators, and 
CO ta agin hos ans cane ee ee ea ae sae he nS caer 
stamping, lidding and labeling___..__._.___.___________ 
orchard, use in handling and packing apples 
Bran, poisoned, use against corn ear worm 
Branding, Angora goats, kinds and place_______-___-__-____- 
Breeding, Angora goats, conditions and care________________ 
Breeds— 
dairy, cattle, milk and butterfat records of champions__ 
standard, of chickens, ornamental varieties, bulletin by 
aie, RN ii retract is ta eae ca hc orem meas 
Broom corn, damage by chinch bug_____-_------___-----__--___ 
Brush, clearing, use and value of Angora goats, regulations, 


Brussels carpets, grades, description and use 
Bucks, goat, shipping, advice and warning 
Buckwheat— 
NR cite thek gti cheba nani sgl micah ata pecigeelaaeee ae 
honey source, utilization studies__._._._._._--_..-_-_.___- og 
region— 
Dbeomm@ aries cc ses sould alate oe 
relation to other beekeeping regions 


1220 


1202 
1225 
1205 
1220 


1204 
1204 
1204 
1206 
1203 
1203 


1202 


1221 
1223 


9, 22, 24, 


27, 42° 50. 


55, 56, 68— 
70. 74, 75 
60 

13-16 

21, 22, 36 
438-45 


25-30 
36-39 
34-36 
15-16, 17 
20 

4 


56 

1-28 

5-6, 9-10 
20-21 

15 

6-7 


4-5 


















































’ 


4 FARMERS’ BULLETINS NOS. 1201—1225, 






Farmers’ 








Bulletin No. Page. 


Building material, dairy houses 
Buildings— 

apple packing houses in Northwest, bulletin by Raymond 

B, . eur ena H.-W, Sameon...=-s-=.<5-..-.22 

farm dairy houses, bulletin by Ernest Kelly and K. E. 


needs in fattening beef cattle___.._._._________________ 
muse. eneenon for peel herd ee oe 
Burning, chinch bugs, use of gasoline torches__________ 
Bushel, weights for principal commodities, table____- 
Butchering, home, suggestions 
Butter 
flavors, importance in food, ete_____-_ 
Benet WN ee oe ee ee SA i a 
eweot,peouarity in Burene..2 255) 632 ele ere 
Butterfat, yields, champion cows and average dairy cows___- 
Buttermilk, butter by-product, food value_ ak 
Buttonball, shade tree, description and regions suitable. 
Buttonweod, description and regions suitable__- 





California, rice straighthead, occurrence and other diseases___ 
Calves, stocker— 
quality, age, and number supplied by leading markets 
raising in the Corn Belt, feeds and cost__ 
winter rations—__ i hicsksesa tila 
Camphor tree, description and regions suited to 
Cane— 
borer, grape, description, habits and control_ BELLU EES 
gall maker, grape, description, habits and injury to grape- 
vines i... ex Bete oa 
girdler, grape, habits and control_____ 


Canned foods, storage, notes a 
Canners, types, description and operation 
Canning— 
food, purpoge ; 
fruits and veget tables at home- os 
glass, containers, directions ee oo 
outdoor equipment, arrangement_- ; 
outfits, operation, water bath and steam-pressure et 
Cans— 
exhausting before sealing  — ian 
fruit, filling, processing, ete __ Siac ms 
tin, use and management in canning_- 
Carbon disulphid, use in control of phylloxera__ othe uhS 
Carpets— 
cleaning, resizing, mending, and storing 12 
kinds, descriptions, ete..._...______ £ s 
eds TION a ee wih 
storing, directions__..._._-_____ 
types,(e8d care of_.........2 
Carrots, canning, processing, direc tions and time table 
Castration, Angora bucks, age, and method___- 
Caterpillar, hog, grape enemy, description and control- 
Cattle— 
beef, production in Corn Belt, bulletin by W. H. Black___ 
breeding herd, improvement, feeding, rations, etc is Sie i 
CR ITN MIC oo itenicacndemniios ic theere ann 
fattening, operating expenses, and profits_........______ 
Cereal crops, insects injurious, publications on________- on 
Cereals— 
cooking, proportions of salt and water used_____________ 
OTR | WN dices week eee ee ees 
Chafer, rose, grape enemy, description, life history and control_ 
Cheddar cheese, description and food value____...---__.----_ 





1214 


1204 


1214 
1218 
1218 
1223 
1202 
1202 


1207 
1207 
1207 
1202 
1207 
1208 
1208 


1212 


1218 
1218 
1218 
1208 


1220 


1220 
1220 


1211 
1211 


1211 
1211 
1211 
1211 
1211 


1211 
1211 
1211 
1220 


1219 
1219 
1219 
1219 
1219 
1211 
1203 
1220 


1218 
1218 
1202 
1218 
1206 
1217 


1202 


3-5 


1-39 


1-14 

27 

5-6 
26-27, 35 
62 

47-48 


25-26 
26 
26 
56 
26-27 
37-39 
37-39 


4,9 


9-10 
3-8 
8 

14 


38-39 


39 

39 

12, 30, 
39-48 
15-21 


3-4 
1-41 
29-30 
18 
19-21 


33 
31-34 
31-36 

47 


28-32 
20-26 

26 

31 
19-35 
44, 49 
20-21 
34, 35 


1-34 
5-8 
56 
27-34 
19 

11 


A6 
52 
20-23 
27, 33 
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Cheese— Butlctic No. Page. 
Cheddar, description and food value_.__...__ 1207 O7 29 
cottage, food value and making methods__ Pees 1207 99’ 97 
digestibility, studies. a Se eg eae mas -_ 4207 oS 
kinds, descriptions, and food Vi alue se ease ae 7 1207 97.99 
Neufchatel, name for cream cheese_________ = oe 1207 “ 27 
dition idtbe comune directions and time table______. 1211 40, 49 
i ; ‘ sala Rope : ere . 1201 45 
Chickens— 
American Standard of Perfection, guide in poultry shows. 1221 + 
Frizzle, description and characteristics__- wot 1 122) 26-27 
game varieties, description and characteristics aos 1221 16- 2 
Hamburg varieties, description and characteristics____ 1221 9-16 
Malay varieties, description and characteristics a 1221 2”) 24 
ornamental breeds and varieties, bulletin by Rob S tn 
Slocum. : ee 1-28 
Polish varieties, dese r iption and characteristics nics ee 5-9 
standard varieties. IV. Ornamental breeds, bulletin by 
Rob R. Slocum__- 1221 1-28 
Sultan, description and characteristics kee 24-26 
Sumatra varieties, descriptions and character istic s 1221 22 
China tree, description and regions suitable____ 1208 15 
Chinaberry, description and regions suited to <a 15 
Chinch bug— 
and its control, bulletin by J. R. Horton and A. F. Satter- 
thwait ___- eabebacceatones as 223 1-35 
control— 
by climate, diseases and insect enemies 1223 12-15 
need of cooperation 1223 33-35 
description, food plants, life history. and habits 1223 5-12 
) distribution in United States, and map 1222 4-5 
outbreaks since 1783, and damages to grain 1223 3-4 
Chinch bugs— 
; burning __- oo 12293 96-27. 32 
control measures, equipment, and seasonal campaign 1223 15-33 
outbreaks, conditions favorable eins wy 1223 12 
Chowders, milk, use, value, and formulas 1207 30 
| Cuurcu, L. M., and H. R. Totiey, bulletin on “ Motor Trucks 
) on Eastern farms ” 1201 1-2% 
5 Chutes, use in apple packing houses : 1204 29 
Clabber, use and value as food__- 1207 28, 31 
; Cleaning, floor coverings, equipment, methods, ete J i219{ ye 
4 Clotted cream, recipe, nature and use 1207 25 
3 Clover— 
7 alsike, characteristics and value as honey source 1258 8 


hay, value for feeding steers 218 { 16-18; 19, 


UMMM SMR Ng i Sa i 21, 26-27 
6; red, characteristics and value as honey source Ss . 1215 8-9 
6 region— 
1 beekeeping, bulletin by E. F. Phillips and George S. 
5 FRING So tecee s ious | as 1-27 
9 geographical boundaries and ‘seasonal variations.... 1215 4-5, 10 
1 white, characteristics and value as honey source wl 1215 6-8 
1a) Clover, secede ratebiich. Jobo. Sa atk) AS 52 
Coconut palms, description, and ‘regions quite? (6. Lie 8 1208 34 
4 e Cour, studies and experimental work on rice straighthead__ 1212 3, 11-16 
8 \ Community, packing houses for boxed apples, construction 
6 and Helitlee 2 ae ee eee 1204 3-12 
54 Concentrates, feeds, use in fattening steers____~_- . Ee 20-25 
19 , Concrete, floors for milk houses, directions for construction ___ 1214 4 
(1 Condensed milk, food value, description and keeping qualities. 1207 23, 33 
Comers; hiner eut, entiation: 22s Sec 1210 33-34 
16 Coniothyrium diplodiella, cause of white rot of grapes__-_---- 1220 63 
52 Containers, potato, types used in Southern States___...-.~-- 1205 25 
23 Contrarinia johnsoni, description and control on grapes__---~-- 1220 9-11 
De Conveyors, gravity, use in apple packing houses, details of use. 1204 25-28 
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Farmers’ 
Cooking— Bulletin No. Page. 
cereals, water and salt proportions__-_ 1202 56 
EWE Moe oe dian eee as 1207 29-31 
Cooperation— 
rN nn et Caivenncaiinercitnatntiome a ereee > Te 57-59 


need in chinch-bug control_________- Sa 
Copper sulphate, use against flag smut of ‘wheat- 
Cordwood— 

deterioration, preventive measures__-_-—~_-_~- 


measuring, grading, estimating, and protection_- Be 


Corn— 
Belt, beef production, bulletin by W. H. Black- 


canning, processing, directions and time table 


damage by chinch bug 
earworm— 
control in vetch fields 
description. life history, and control_- 
enemies, insect and other- 
enemy of vetch, bulletin by Philip Luginbil! and A. H. 
Se 
farm, substitute crops to ‘avoid chine h bug 
mixture with tomato, canning, processing directions_ 
use in fattening steers, value and eo used in Corn 
Pe 2 er sles aaa ct nec aan saat ae ey, 
Cornstalk fields, pasture for I ef ‘cattle ‘ 
Corrals, Angora goat, fencing methods pans 
Corrosive sublimate, dilution for treating potatoes, etc 
Cotinis nitida, description and control on grapes ae 
Cottage cheese— 
description, food value, and cost 
making methods - 
Cotton, bollworm, identity with « corn earworm 


Cottonseed meal, feed for steers, value and cost u 


Cow— 

beef, feed requirements in winter : ‘ 

manure, composition______-___- aad, aie 
Cowpeas, seeding rates___________- . sy al cdl ince eaeabia 
Cows, credits in beef breeding... ee ae 
Craponius inaequalis description and control on grapes_-—_- 
Cream— 

cheese, name for Neufchatel cheese ; 

“ Clotted,” description and food use___.----------_------ 

food value, kinds and descriptions 

whipped and whipping methods___-_~-~- ed past, 
Creosote, crude, use against chinch bug 
Crop— 

rotation, potato growing in the South 

rotations, value in wheat scab control_ 
Crops— 

injuries by chinch bug__----------_- asian 

substitute for corn and sorghum to avoid chine h bugs 

trap for control of chinch bugs... ~......-...-..u... 
Crossties, grades, specifications and pric i aati tpt cen patiogianin Suse. 
Crown gall, grape, cause, description, and control. ial a 
Cryptosporeila viticola, fungus causing dead-arm of grapevines 
Cucumber tree. See Tulip tree. 
Culls— 

apple, disposition at packing houses__~ ~~ ~~ hs ci 

potato, use for second crop seed in South, prac tices Dicsan 
Curculio, grape, description, life history, and control__-_- : 
Onetards, milk use and Value. .sc—.62.44-50---~e~- ee “ 
Custom work, use of motor trucks by farmers_____--~__- ete 


Cutworms, grape enemies, habits and control____..______-~-- 


1223 33-35 
1213 5 


1210 60 
16, 28 
9 ’ . 
12104 36, 60 
1218 1-34 
é 44-45, 
via { 48, 49 
1223 3. 
1206 14-18 
1206 5-13 
1206 13 
1206 1-19 
1223 30 
1211 48, 50 
1218 28 
1218 6 
1203 20 
1202 60 
1220 «11-18 
1207 22,27 
1207 7 
1206 3 


ote f20-21, 22, 
1218 { 6-27, 83 


1218 4-5 
1202 45 
1202 52 
1218 > 
1220 8-9 
1207 27 
1207 25 
1207 24-25, 33 
1207 25 
1223 32 
1205 6, 29 
1224 15 
1223 4 
1223 30, 35 
1223 28 


1210 13-15, 39 
1220 61-62 


1220 59 
1204 34 
1205 33-36 
1220 8-9 
1207 31 
1201 14 


1220 29-30 
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INDEX. 


Dairies. See Milk houses. 


cattle, records of milk 
houses, farm, location, — and construction, bulletin by 
Ernest Kelley and K. E. Parks 
See also Milk houses. 
Date palm, description and regions suited to__ 
Dead-arm, grapevine, description and control 
December, farm work, suggestions___.__.__..._..__._____- 
Deilephila lineata, description and control on grapes__ 
Delaware, potatoes, production, 1914-1919 
DEMUTH, GEORGE S., and E. F. PHIL 
bulletin on ‘* Beekeeping in the buckwheat region ” 
bulletin on “ Beekeeping in the clover region ”__-__- 
bulletin on ‘ Beekeeping in the tulip-tree region ” 
Desmia funeralis, description and control on grapes-_ 
Desserts, milk, kinds and value for invalids eet 
Devonshire clotted cream, recipe, nature and use__--~- 
Dickson, JAMES G., and AARON G. JOHNSON, bullet n on 
“Wheat scab and its control” 
Digestibility, milk, constituents governing, studies_-_ 
Disease, germs, milk us carrier 
Diseases, bee, control methods_- 
Does, Angora goats, management at kidding time_____. 
Doyle log rule__- 
Drag, groove, for use in chine h- bug control 
Drags, trench, for use in chinch-bug control. 
Drainage, milk houses, directions__ 
Drought, rice injury, symptoms 2 
Dry-lot feeding, methods for steers, roughages and con- 
centrates —- Eigiscaes ah apcepucacabealigcainsin in ta oa eae adi 
Duepiey, J. E., Jr, bulletin on “ ‘The potato leafhopper and its 
control ” ae etn mniaee et ed SA 
Dusting, vetch, for control of corn earworm, direc tions and 
formulas cece: 





Earworm, corn, enemy of vetch, bulletin by Philip Luginbill 
and A. H. Beyer 


Eclipses, 1921 


Eggs, production— 
by ornamental breeds of chickens-_-__- 
publications on . aia . bisad 
Elevators, use in apple packing en Be ee ee Suit 
Elm, description, habits, and regions suited to.___-.-____--~- 
Emulsion, stock, for chinch bugs, directions for preparing and 
diluting ~~ -~-- ak < ut 
Fucalyptus, description, varieties, “and regions suited to. ne 
Eumicrosoma benefica, parasite of chinch bug_- 
Evaporated milk, food value, description, etc__ 


Fall, beekeeping, care of bees : { 


Farm— 
birds, usefulness by months. _-.--_------~-~~- ee 
dairy houses, bulletin by Ernest Kelly and K. E. ‘Parks__ 
products, fertilizing value__--~_~- eins pias cme 
work— 
seasonal suggestions for each month _---_--__-_~- 
time used in various jobs____~-~- 
Farmers— 
Eastern, use of motor trucks, bulletin by H. R. Tolley and 
Te SrSaren. ne ie ace 
helps. information on laws, measurements, formulas, ete- 
use of motor trucks, reports____ 
Farms, Eastern, motor trucks on, bulletin by H. R. Tolley and 
L. M. Church 
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Dairy— Bulletin No. 


1202 
1214 


1208 
1220 
1202 
1220 
1205 


1216 
1215 
1222 
1220 
1207 
1207 


1224 
1207 
1207 
1216 
1203 
1210 
1223 
1223 
1214 
1212 


1218 


1995 


~—v 


1206 


1206 


1202 


1221 
1221 
1204 
1208 


1223 
1208 
1223 
1207 
1215 


1222 


1202 
1214 
1202 


1202 
1202 


1201 
1202 
1201 


1201 


Page. 
56 


1-14 


34 
5-60 
46-49 
34, 35 

4 


1-26 
1-27 
1-25 
18-20 
21 


a 
25 


1-16 
9-11, 32 


15-16, 32 


24 
17-20 
19, 21 
23-25 


25 


5 


9 


1-19 
Inside 
front 
cover. 


3, 12-13 
28 
28-30 
15-16 


21-22 
17-18 
14 


23-24, 33 


15-16 
13-14 


4-29 
1-14 
61 


3-49 


53 


1-23 
50-62 
3-4 
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Fat, butter, per centage of weight in milk_______--_---_____- 
Fattening steers in the Corn Belt, methods and profits____-- 
February, farm work, seasonal suggestions________ oe ceridciee 
Feed— 
Angora goats, winter feeding, kinds, ete__..___.___-___--- 
carbohydrate— 
concentrates, use in Corn Belt States__._.___---______- 
concentrates, value in feeding beef cattle____._______ 
protein concentrates, use and value in Corn Belt___-_-__-- 

steers, requirements for 100 pounds gain______________ * 

supplemental with grass pastures for fattening steers__-_- 
Feeders— 

cattle— 

market receipts and shipments_____-______-________- 
ERIS WAS n i iee et enen 
preiection in Cor Belé. 24 .-scusns ecw nna , 
steers, buying for Corn Belt, markets, requirements, ete_ i= 

See also Calves, stocker. 

Feeding. steers, dry-lot methods roughages and concentrates _- 
Feeds— 

condimental. for stock formulas______-_-_---_-_~_- es 

cost of pound of protein in various kinds_ hepiaacnctecstaqhane anata 

economical, for beef herds__- es ania ; oe 
Fences— 

goat pastures, requirements__-_-_- ; sus 

wolf-proof, requirements__------- pececvagbenbtina sd 
Fermented-milk products, kinds and uses- : eteslitunctinn 
Fern, Australian, use as shade tree_____- han ce a tnees 
Fertilizer— 

manure from farm animals, composition___________- 

value of various farm products____------ acme 
Fertilizers— 

mixing at home. directions________ cae 

potato, formulas and grades for Southern crop... 
Fiber rugs. NA Eclat Ta ed aha as tacts 
Fidis viticida, description and control on grapes___- 

Figs, canning, processing, directions and time table as 
Fillers, floor, composition and use____-____--- pe ianace ys 
Fish oil, soap emulsion, control of grape enemies, ‘formula, ete. 
Flag smut— 

wheat, description and control. bulletin by W. H. Tisdale 

and Marion A. Griffiths____ 

See also Smut, flag. 
Flavors, importance in butter 
Flea beetle— 

grape, description, life history, and control_ 

een, "eomere! i es eb ds eal 
Floor coverings— 

descriptions and treatment, and floors___ free 

Perr OUI 00 es 08 ra lh ea lag a 
Floorings, woods used, qualities 
Floors— 

eare of- AS SO a 0s eden 

concrete— 

construction _____- beast hacnes tse aiich: 
stone, composition, and tile. uses ‘and treatment_ o— 
wid; CRememaent. GivGOGIOnei a. ae Pe ed se esas 
requirements and treatment, and floor coverings_—_--__-- 
staining, filling, varnishing. waxing, oiling. and painting 
wood, finishing, tools and materials______________-_____- 
Florida, potatoes, production 1914-1919____________________-_ 
Fodder, fattening roughage, use in corn belt for steers_______-_ 
Food— 


RUNNIN I io ott ee Es isan end 
packing in containers, Government regulations____-__~-~- 
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1218 
1218 
1218 
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1208 
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1202 
1205 
1219 
1220 
1211 
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1215 
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1220 
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1219 
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16 


23 
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13-25 
51 
6-8 
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28-29 
37 


61 

55 
7-9, 28 
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INDEX. 9 
Farmers’ 
Bulletin No. Page. 
Foods, infant and invalid, commercial, caution_______________ 1207 29 
Foot rot, contagious, of goats, nature and control_____________ 1203 25 
Forage crops— 
insects injurious to, publications on______________________ 1217 11 
seed, weights per bushel__________ poeta Rte Tat oe ae Se a 53 
Forestry— 
farm, seasonal suggestions for each month ________ wins Ee 5-49 
regions of United States suited to different shade trees 1208 6-13 
Forests, goat-raising section in Southwest______-____-___._-_____ 1203 5 
Formaldehyde, use against flag smut of wheat_____________ 1213 5 
Formalin, dilution for treating seed potatoes and soil 43 1202 60 
Foulbrood, control— 
NE a aN ae ee eg Road 2 1216 12, 18, 24 
In tulip tree region... es ieee eto eee 5 21 
Measures _______ i Se ee eR 14, 24 
Freight, rates on timber_ Gps hea lee — Serbs ey 43-47 
Frizzle chickens, dese ription and char: ic cteristies ae 1221 26-27 
Fruit— 
growing, seasonal suggestions for each month_______ ae 1202 3-49 
SUIROCGR, COU ssis i ic ce eames sho le Soe 1211 41 
packing in jars and cans for canning, directions_.__.._._._.. 1211 29, 31-32 
pooling, in cooperative associations at packing houses 1204 15, 32 
weights for various sized cans, table._.__.______________- 1211 32 
See also Apples; Apricots; Cherries; Figs; Grapes: 
Guavas; Peaches; Pears. 
Fruits— 
blanching for canning __________ i ds ouphe . 122i 26-27 
canning— 
at home, and vegetables Z P Seb ght Se. ae 1-51 
processing directions and time table " ; : 1211 38-43. 
: : 49-—A0 
without sugar___-— ; 7 pita Jdesaeede. Tee 38 
cold dipping after blanching. = eee can ee 27-28 
preparation for canning, utensils needed icicles. ee 15 
BOICEEICNE  1OR CHNMIN GS <5 os Sen ee ee 1211{ oo 
treatment by spraying and other methods __- as j OU 59-60 
Fuel— 
motor-truck, cost per mile ee ee 17 
wood, cut and value of 1918_ ga aie aie ae 1210 59 
Fungicides, formulas and directions pti 4 ive tricks ceereuigs 8 60 
Fungous diseases, grape, description and control Ce 1220 47-64 
Fungus— 
chinch-bug, failure as control measure . J2a4ceeen ee ee 13 
disease, enemy of leafhopper— bshston as hoe act true eas 1225 12 
Furrows, use for protection of fields from corn earworm_____~— 1206 16-17 
Fusarium spp. cause of wheat scab______-.____--__-_----._-. 1224 9 
¢ » € 
Gall makers, grape, description and control______--__-_--_--- rag i 
Galls, grapevine, description and prevention________.-_------ 1220 31-33 
Game— 
chickens, varieties, description and characteristics______- 1221 16-21 
farm relations to, seasonal suggestions for each month___. 1202 +49 
Gasoline, motor-truck fuel, miles per gallon________-__---_-- 1201 17 
Georgia, potatoes, production 1914—-1919______--_-----_---__-- 1205 + 
6, 14, 18, 
Gestation, tables for farm animals____------------~---~_~ -.. 12024 22,26, 34 
38, 42, 46 
“Ghee,” preparation and use in India and Asia___._-______- 1207 26 
Gibberella saubinetii, cause of Wheat scab or Fusarium blight_ 1224 3, 8-12 
Ginkgo, description and regions suited to___._-_-_-----__-----~- 1208 18 
Glass jars, use and management in canning fruits and vege- 
SRE GS ihe eae I ls eather ty tes 1211 29-30 
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Farmers’ 

Goat— Bulletin No. Page. 
Angora, bulletin by G. P. Williams___-__- 1203 1-26 
meat, value as food, animals slaughtered annually, ete. .. 3208 3,222 
ranges, rotation necessity______._-__-__--_ pie el De a ae 13-14 

Goats— 

Angora— 
breeding, importance of proper conditions and care__ 1203 4 
care at kidding time, methods ,etc___________--_____. 12038 17-20 
description and breeding experiments_ Rite, _ 1203 7-9, 10-11 
distribution in United States_._______- ied AOS Bi 1203 4-6 
range and registered stock, origin-______________-___ 1208 6 
susceptibility to bacterial diseases___._..__.________.._ 12038 24-26 
breeders’ foundation flock, advice and warnings_______-___ 1208 11 
organizations in United States, list_-.......___._._________ 1203 26 
range management, care, protection, mating, etc_________ 1208 11-21 
EN EEEEOE SONG ciate eee ee eke ee 1203 22 

Gooseberries, canning, processing, directions, and time table 1211 41,49 

Grading— 
apples— 

Northwestern packing houses______________._____.__.__ 1204 15-33 
sorting and sizing in packing houses_____._--._-___-_-___ 1204 16-25 
mohair, methods, prices, ete_____________-_ tes. S. ib 21- 29 


Grain— 
aphis, spring, life history, distribution, and control, bulle- 
te ey We Rs Wa et Se eh Se 
crops— 
damage from green bug —_--_- ; ; 
destruction by chinch bug, historical notes. a eObIRes: 
use in steer fattening, value and percentages used in Corn 
NE ht as et a etait nem ces Rea oar. ty 
volunteer, destruction for control of green bug___- bia ca piaes! 
See also Buckwheat; Corn; Oats; Rice; Whent. 
Grains, hosts of wheat scab, Se evicnitninrace. 
Grape— 
anthracnose, description and control 
aphis, deescription and control ___-_- een 
eanes, insects affecting, deseription and control 
gall, description and control_______- er 
insects injurious to foliage, description and ‘control___- 
roots, insects affecting 
Grapes— 
bagging for prevention of black rot- 
canning— 


I ig a gta ln 


processing directions and time table bers. t 
insect and fungous enemies, bulletin by A. LS Quaintance 
SUC Pai BNeOl sce cee LS Ue ee 
insects injurious to berry, deese ription and control 
spraying schedule ____~ 23 a a eo 
Grapevine tomato gall, description and control _ 
Grass— 
bunch, burning for control of chinch bugs_-_- 5 es 
pastures, steer fattening____________-_-_- 
raes; msrure and tees J. ot ee oti : 
3rasses, hosts of wheat scab, list eae Ba Roa Sees Week th AES 
Gravies, milk, use and value, formulas___________- pie eT 
Green bug, life history, distribution and control, bulletin by 
er Wr RMA oS er re eS ee ee. JOT 
yreens, canning, processing, directions and ‘time table. 
GRIFFITHS, MArion A., and W. H. TIspAe, bulletin on “ Flag 
smut of wheat and its control ”’________-_ Se eet EEN Sone 
Guards’ tres; aescription sand: tee. el ee a 
Guavas, canning, processing, directions, and time table_______ 
Guignardia bidwellii, cause of black rot of grape__--___--___- 


1217 1-1] 
1217 3-4 
1223 3-4 
1218 23 
1217 8-10 
1224 2. 5 
1220 55-56 
1220 25 
1220 35-39 
1220 32 
1220 15-39 


1220 40-47 


1220 51 
40, 42, 
1211 { 49, 50 
1211 42. 49 
1220 1-7 
1220 4-18 
1220 74-75 
1220 31-32 
1223 27, 85 
1218 81-34 
1219 26 
1224 5 


1207 30-31 


1217 1-11 
1211 45, 49, 49 


1213 1-6 
1209 26-27 
1211 42, 49 
1220 49 
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INDEX. 


Gum, sweet, description, and regions suited to 
“ Gums,” beehives, use in tulip-tree region____- 


Hackberry, description, and regions suited to____---~ 
Haltica chalybea, description and control on grapes____----~-- 
Hamburg chickens, varieties, description and characteristics_ 
Hardwood trees, volume tables estimates from. ________-~- 
Harrisina americana, description, and control on grapes_- 


Harvest, potato, date and method in Southern States_ 


Hauling— 
apples to packing houses poe .4 
farm, with motor trucks, practice of Eastern farmers 


motor-truck, time saved on farm, and cost__- 
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1208 37 
1222 7, 11, 25 
1208 19-20 
1220 26-27 
122 9-16 

1210 27, 30-33 
1220 28 
90% 22-24, 
12054 28. 37 
1204 12 
1201 12-14 
‘ 9-11, 
1201 { 18-19 


Hay, value for feeding beef steers j 


Head blight, wheat, description, cause and control___- 
Hen manure, composition. aren 
Herd, beef cattle, care, selection and feeding " 
Herders, goat, undesirability of Mexicans— 
Hickory poplar. See Tulip tree. 
Hogs— 
manure, composition —__- 
tonic, home made, formulas- 
Home— 
canning of fruits and vegetables__- ’ 
work, seasonal suggestions for each month- 
Honey— 
comb, production, swarm control 
extracted— 
marketing suggestions _ 
production, directions 
extracting outht..._._.____... 
flow, June, studies 
marketing 
methods_-_ sc Fe Ee 





suggestions_____~--~- ssi ial cna 


production, in clover region, care and management 
sources— 

in buckwheat region, remarks 

in the tulip-tree region a 

tulip-tree, characteristics, and uses- 

type in weCEwhea. Teton oh cece 

Honeydew, excretion by grape mealybug. eer cael eet ek aie 


Hopperburn, potatoes, cause and prevention 


Hornworms, grape, description and control 
Horse manure, composition 
Horse-chestnut, description and regions suited to 
Horses, displacement by motor trucks and tractors_______-__- 
Horton, J. R., and A. F. SarrerrHwair, bulletin on “The 

chinch bug and its control ”__-_____-- 


Ice houses, capacity, measurement___- 
Illinois— 

chinch-bug damage to crops_ be : 

wheat, flag smut outbreak and ‘distribution_ 
Implements, farm, for control of chinch bug__-__-~~_- 
Incubation, period for various fowls__--_----~--- 
Indiana— 

chinch-bug damage to crops____-~- ca ere 

Purdue University, experiments in stee r - feeding as 
Infants, milk adaptable, kind and composition_____._____-___- 
Ingrain carpets and rugs, description and use___--.-------_- chai 
Tnsecticice mixer, description and operation_-___- 


XUM| 


12184 
122 

1202 
1218 
1203 


1202 
1202 


1211 
1202 


1215 


1229 


1215 
1216 
1216 


1216 
1215 
1222 
1215 


1216 
1222 
1222 
1216 
1220 


12254 
1220 
1202 
1208 
1201 


1223 


1202 


1223 
1213 
1223 


1202 


1223 
1218 
1207 
1219 
1223 


16-18, 19, 


21, 26-27 
5-7, 8-9 
45 

5-8 

14 


45 
53 


1-51 
5-49 


20, 22-23 


24 

20, 21-22 
23 

18-19 


25 
26 
23-24 
14-25 


10-11 
5, 10-11 
24-25 
9-10 
36, 38 
13-16 
3-4, 6-11, 
34-35 
45 

21 
21-23 


1-35 
50 
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16 
54 
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14-15, 16 
13-14, 32 
19-20 

19, 20 
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Insecticides, chinch bug, nature, preparation and use_________ 1223 
Insects— 
grape, injurious to fruit, foliage, canes, and roots_____.__. 1220 
injurious to cereal and forage crops, publications______ _ ae 
potato, control___.______ see wow 2 oe 
tree, control by spraying___- : : sessed ee 
useful against chinch bug____- a Ask sree > ae 
Iowa, chinch-bug damage to crops____.- 1223 
Irrigation, ditches, capacity tuble_-__-_______ 1202 
Italian bees, superiority to other breeds__.__..-._.-_________ 1222 
January, farm work, seasonal suggestions___________ eae oe 1202 
darting, beetles from grapevines... 4.5 bo sae-saus 1220 
JENKINS, J. MircHetr, and W. H. Tispare, bulletin on 
“Straighthead of rice and its control ’’_.__.____..._.____u___ 1212 
JOHNSON, AARON, and JAMES G. Dickson, bulletin on “ Wheat 
scab and its control” Re eer Sa eee ren ere are 
July, farm work, seasonal suggestions______ ee Fe ee 
June, farm work, seasonal suggestions____ ee oo! “ee 
Suneec, me, corms sor mami Ee ee: 1207 
Kansus— 
Agricultural Experiment Station, steer feeding experi- 
ments, results_____- a Z sts te tt cobs eeeieeoe aces 1218 
chinch-bug damage to crops. ii cetaiieres ois ie, weer ear. 
green-bug damage to small grains__--_-_-._--_______-__ 1217 
KELLEY, ERNEsT, and K. E. Parks, bulletin on “ Farm dairy 
I SL A OE i eee 1214 
Kentucky, potatoes, production 1914-1919_____---_------_---. 1205 
Kephir, fermented-milk product, food use and preparation. sane ae 
Kerosene emulsion, use in control of grape enemies, formula, 
a ee ks ces (ee SET ere 
Kidding— 
Oe a 
SOnte COCO ONO MAUACCMONG...... 406. n nce scence nee 1203 
Kids, young, care and management_____---_------- eee 
Kouniss, milk product, food use and prepar: ition method_____ 1207 
Lene, dome bores; directions... .-......-.~+....-..<. 1204 
Labor— 
apple packers, Northwest, problems of housing, comfort, 
ate: 7 pene fete i ge i Se ee 1204 
saving— 
by use of motor trucks__-__~- Etre akc ae oa ee 
Gevices i fatccenme cathe. eS 1218 
Land, cleaning and preparation for wheat scab control_____- 1224 
Lasioptera vitis, description and control on grapes_.__----~~ 1220 
Laws, farm, hints on fencing, tenancy and game____-_--__-- 1202 
Lead arsenate, use in control of grape insects___.._.----.----- 1220 
Leaf— 
folder, grape, description and control_____--_-----_---~_- 1220 
hopper— 
grape, description, life history, and control____---~~ 1220 
potato, description, history and control, wt J. E, 
ROE AE... 4x so uaa one een en ee aeseethiaeann 1225 
potato, injury to potato and other plants_.__--_------ 1225 
skeletonizer, grape, description, life history and control. 1220 
SACRE. UMITOl, Gln, MOO. sl ce ee ecnienaeene 1203 
Lima beans, canning, processing directions and time table__.. 1211 
Lime-sulphur— 
Ins TUN 1202 
spray féF ‘grape enemies... 220006 coulis 1220 





Page. 
16-22 


347 

19 

11 
20-21, 
22, 36 
32-33 
14 

4 

40) 

9, 12, 21 


1-16 
26-29 
22-25 


31 


15-16 
4 
4 


1-14 
4 
28-29 
67-68 
17,18 
17-20 
17-20 
28-29 
37-39 


3-5, 6 
21 

27 

15 

—32 

50 

7, 9, 19, 


22, 24, 27, 
29, 35, 42, 


65, 67, 74 
18-20 
13-18 


1-16 

4, 6-11 
ys. 

24-25 

44, 48, 49 


56, 60 
22, 36. 
56, 66 





INDEX. 


Lime-tree, name for tulip tree______- 
Linden, description and regions suited to- med 
Linn-tree, name for tulip tree_- 


Linoleum, description and use, directions. for laying and caring 
for 


Linseed meal, use and value for beef steers__..._.-..________ 


Lip-and-leg ulceration, goat disease, nature and control__ 
Liriodendron tulipifera. See Tulip-tree. 
Live stock— 
mabure, composition___ : an 
Seasonable suggestions for each wee on aaa 
See also Bucks; Bulls; Calves; Cattle; Cows; Goats; 
Hogs; Horses; Kids; Sheep; Steers. 
Locust— 
black, description and regions suited to__ 
honey, description, and regions suited to 
Log rules, comparisons__.____- 
Logs— 
deterioration, preventive measures___-___-_- 
grading, measuring and protection___.__.__._______________ 
weights of different woods, green and dry, and protection_ 
Loroma amathystina, description and regions suitable____ 
Louisiana— 
Crowley Rice Experiment Station, straighthead investiga- 
WONG ots ee re 
potatoes, production 1914 -1919___. 
rice stesiphthead, occurrence................ nanan 
LUGINBILL, PHILIP, and A. H. Beyer, bulletin on “ Corn ear- 
worm as an enemy of vetch” 
Lumber— 


grades, estimation, shipping cost, and marketing- 


weights of different woods, green and dry___----__---~_~- : 
Lye, use in cleaning old floors_- 


Macrodactylus subspinosus, description and control on grapes_ 
Macrosiphum illmoisensis, description and control on grapes_.- 
Magnolia, description, and regions suited to__._-__-___--__---__ 
Maidenhair tree, description and regions suitable___._______- 
Malay chickens, varieties, description, and characteristics_- 
Manure— 

barnyard, use on early potatoes, precaution 

farm @himals, Commpetitietiacsac xi occ ccc cccsenan de 
Maple, description, varieties, and regions suited to_.__._____-- 
March, farm work, seasonal suggestions___-_-_________-__- 
Marketing— 

facilities in tulip-tree region______- 

farm products, seasonal suggestions for each month 

honey— 

methods in buckwheat region 


suggestions_______- 


potatoes, in Southern States 
steers, expense____ 
timber— 

cos‘s 

from farms, and measuring, bulletin by Wilbur R. 


Mattoon and William B. Barrows__-~------------ 
Markets— 

distance, relation to use of motor trucks____-_--____---- 

Tarmh :teber; and - Prien eb le ca a8 


- feeder cattle, receipts and shipments___------~- Sieben 
Maryland, potatoes, production 1914-1919 
nn UN AEE 8 Sh akties cane 
Mattings, description and use 
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1208 21-22 
1222 3 
1219 32-35 

91¢ J 20-21, * 
1203 On 
1202 45 
1202 3-49 
1208 22 
1208 20 
1210 19-21 
1210 59-60 
1210 3-7 
1210 6-7, 60 
1208 34-35 
1212 8, 11-16 
1205 4 
1212 3,4 
1206 1-19 

: 17, 27, 
1210 { 46, WO 
1210 6-7 
1219 16 
1220 20-23 
1220 25 
1208 22 
1208 18 
1221 22-24 
1205 9 
1202 45 
1208 22-26 
1202 10-13 
1222 23-24 
1202 4-49 
1216 25 
1215 26 
1222 23-24 
1205 25-26, 37 
1218 28-29 
1210 40-41 
1210 1-62 
1201 8, 20 
1210 41-43 
1218 8-9 
1205 4 
1203 14-15 
1219 5-26 
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MATTOON, WILBUR R., and Wirtt1Am B. Barrows, bulletin on 


Farmers’ 


Bulletin No. 


* Measuring and marketing farm timber ”_--...._.._.____ 1210 
May, farm work, seasonal suggestions___.________--_-____-__ 1202 
Meadow lark, useful against chinch bug__..________________ 1223 
Meals, cottonseed and linseed, value in steer fattening __-__ 1218{ 
Mealybug, grape, description, life history, and control______- 1220 
mcaauriog. tiuber on farine....+.——<-<a<p—wieennée seneoewdse) ee 
Meat— 

ReRreIMCNINT AUN eo oo oe nae setetio 1202 
goat, use, market status, ete aoe ee 
Memythrus polistiformis, description and control on “grapes. on, eee, 
ESS, «CROCE, IT OCUINIE ee on bak sp nm et paca tne ate 1219 
Midge, grape-blossom, description, | fe history. and control 1220 
Mildew— 
downy, of grape, description and control__._..__________-_ 1220 
powdery, of grape, description and control_____________- 1220 
Milk— 
adaptability for infants, kinds and composition, com- 
ORIN 5 ce a een ene 1207 
bacteria con! ent, warning against__- ; rey 
care in the home, methods____-__-- ae a _ 1207 
parvrieric@t GISCARe TONING... <6 eee) a eeeent sesehsle.< 
MINIT NUN na hi ects Seanad mami . 1207 
condensed, de scription and “keeping GUA TIBE etic ian 
cooked, description, and comparisons with raw___-_ 1207 
cow's 
composition, specific gravity, ete 1207 
grading, composition variations, etc 1207 
digestibility, constituents governing, studies 1207 
dry, preparation and food value 1207 
evaporated, description and keeping qualities 1207 
fermented, products, kinds and uses__--__- 1207 
home use, publications available and useful 1207 
houses— 
construction details____ eS : 1214 
farm, location, plans, and construction, bulletin by 
Ernest Kelley and K. E. Parks- ~~ san 1214 
NONI oe pidge icaainrrn ws armstst chee Das catenin ® leita ae 1214 
nutrients, proportion digested 1207 
pasteurization, home method__-_ at 1207 
powder, description and food value 1207 
products composition, table_- ; wacataekes 1207 
protein content jis te Biante oR 1207 
* reconstituted,” nature, and recipe._____.._-_- 1207 
skim, food value, comparison with whole milk 1207 
sugar, per cent in cow’s milk, description and uses 1207 
toast, use method and value___-__- nai betarars 1207 
use 
and value in cooking 1207 
as food, extent________ sis itn Le 1207 
uses in the home ; 1207 
yield of champion cows and average : 1202 
Mines, timbers, kinds and grades______-_ cal Sat nihty ithe saaplaha'. 1 


Minnesota, chinch-bug damage to crops_____________- 
Mississippi— 

Zasin, green-bug damage___ 

potatoes, production 1914-1919 " ‘ 
Missouri— 

chinch-bug damage to crops 


Experiment Station, steer fattening experiments ah 


Mixer, insecticide, description and operation_-_ saben 


1223 


1223 


1218 
1223 








Page. 
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—§2 


18-21 


15 


20-21, 22, 
26-27, 33 
36-38 
1-62 


13 


47-48 


99 


23 


43-45 
30-31 


9- 


11 


51-5: 
54-55 


$14, 3 


14-16, 


ae’; 


Is- 


22- 


3-8. 


~16, 
—29, 


99 


12 


31 


7-8. 


9- 


"- 


23- 
23-24 
9g 5 


99 


13.3: 


24. 
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99 


Da 


2 
32 
32 
31 
33 


4 


19, 20 
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grading methods, prices, etc_ a ad al a 1203 21-22 
production— 

and consumption, 1916-1920__..._...__________ ‘ 1203 21 

importance of industry in United States 1203 S 

Molasses, feed value for steers________________ one ust oe Si, ae 

Mold, blue of apple, decay of fruit injured in packing i 1204 15 


Moon, phases for each month 1921_____________- 


Moth— 
corn earworm, description and habits... __ 
eight-spotted forester, déscription and control of 
grape berry, description, life history and control 
grape plume, description and control_.______.________-_____ 
Moths, hawk, grape enemies, habits and control 
Motor trucks— 
on Eastern farms, bulletin by H. R. Tolley and L. M. 
REN sii cn ty vie ackctiecuceeen 
See also Trucks, motor. 
Mulching, street trees, notes 
Mutrorp, F. L., bulletin on— 
“ Planting and care of street trees” 
“Trees for town and city streets ” 


Nebraska Experiment Station, steer feeding experiments 
Nectar, sources 
in buckwheat region 
in tolin dace WE ae ee 
Neufchatel cheese, name for cream cheese 
Nicotine— 


extracts, use against grape insects- 


SUDHA, - 006 Ih. SUTRT 3. none nerreanes 
Niter spots, rice injury 
North Carolina- 

chinch-bug damage to crops, historical notes- 

potatoes, production, 1914—-1919_____ . 
Northwest, apple packing houses, bulletin by Raymond ‘R. Pail- 

horn QUGCERATOIG ‘VE. TOD Koc ce nde ene tere reed 
November, farm work, seasonal suggestions 


Oak— 
description, varieties, and regions suited to 
silk, description and regions suited to 
Oats— 
damage by chinch bug ; 
green-bug damage in Mississippi Basin 
October, farm work, seasonal suggestions 
Oil, pouring devices in chinch-bug control 
Oiling, floors, directions- 
Oklahoma— 


green-bug damage to small grains__ 
potatoes, production, 1914-1919_-_ 
Okra, canning, processing, directions, and time-table__-__ ce 


Orchard boxes, use in handling and packing apples 
Orchards, spraying formulas and directions " 
Oregon, use of goats for farm-clearing projects__..--.-__-- 


{ Oxalic acid, use in cleaning old floors____ 


Oxyptilus periscelidactylus, description and control on grapes- 
Ozarks, location for goat breeding__.__~--- 

Ozonium omnivorum, cause of ozonium rot of gr ‘apes. 
Ozonium rot, grape, cause and control 





2, 6, 10, 
14, 18, 22, 


1202 | 96” 30; 34° 

\38, 42, 46 
1206 5, 12-13 
1220 23-24 
1220 4-8 
1220 of 25 
1220 33 
1201 1-23 


1209 22, 23, 27 


1209 1-35 
1208 1—40 
1218 17 
1216 10-11 
1222 10-11 
1207 27 


{ 11, 16-18, 
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67, 75 
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1205 4 
1204 1-39 
1202 42-45 
12008 26-31 
1208 37 
1223 4 
1217 4 
1202 38-41 
1228 26 
1219 13 
1217 4 
1205 4 
1211 45, 48, 49 
1204 = 34-36 
1202 58-59 
1203 5 
oa. 15:16, 
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1203 5 
1220 64 
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Packers, apple, housing, ete., in Northwest___________________ 1204 3-5, 6 
Packing houses, apple— 
Northwestern, bulletin by Raymond R. Pailthorp and H. W. 
Samson 1204 1-39 
workers’ organization and per sonnel. 1204 13-15 
PaILTHORP, RAYMOND R., and HaroLp W. SAMPSON, bulleton on 
“Northwestern apple packing houses ”_____.__.___________ 1204 1-39 
Paintbrushes, cleaning, I co a bit tienes atte 1219 7 
Powune 00re, GirectiOns..... 02... ene 1219 13-14 
Palm— 
amethyst, description and regions suited to____________ 1208 34-35 
Washington, description and regions suited to________ 1208 32-33 
Palmetto, description, and regions suited to_______ ——- Se 31-32 
Palms— 
fan, description and regions suited to : 1208 33 
royal, regions suited to 1208 35 
Roystonea, region suited to__.___-__-_--____-_-___-____. — 1208 35 
varieties and regions suited to : 1208 31-35 
Parasites— 
green-bug, description -.  R2ae 7-8, 10 
wheat scab— 
Oe eases Swarts Dees aglinei elaine Sloan. fe 12-13 
control by sowing wheat in cool weather 1224 2, 16 
Parks, K. E., and Ernest KEttey, bulletin on “ Farm dairy 
houses ” .., 8254 1-14 
Pasteurization, milk-— 
comparison with sterilization_._._....._......_....____- 1207 16-19, 32 
oe AES ncaa are iene eden . 1207 16-19, 32 
Pasteurized cream, food value___._._____._._=_____-- Jae. “ae 24 
Paotere, mrevores. seedimeg rates... 2 2 ee nn ee 52 
Pastures, grass, use for fattening cattle_______._______--_._._._._ 1218 32-34 
Peaches, canning, processing, directions, and time table__ 1211 42,49 
Pears, canning, processing, directions, and time table eae = 49 
Peas, canning, processing, directions, and time table_______- 1211 
Pepper tree, description, and regions suited to__________- 1208 
Peppers, canning; processing, directions, and time table__-____ 1211 
Philippine Islands, rice, straighthead occurrence___- na 1212 
Puiurrs, E. F., and Grorce S. DemutTH, bulletin on— 
‘*Beekeeping in the buckwheat region ” a ee 
“ Beekeeping in the clover region” 1215 
“ Beekeeping in the tulip-tree region ” ae 1222 1-25 
Pholus achemon, description and control on grapes___-----.. 1220 34, 35 
Phylloxera— 
grape, description, life history, and control__--__--~~-- 1220 45-47 
vitifoliae, description and control 1220 45-47 
Piling, grading, specifications, See ene Se 11-12 
Pimientos, canning, processing, directions, and time table__ 1211 46, 49 
Pine, lumber cut, estimation 1210 33-34 
Pineapple, canning, processing, directions, and time table-___ 1211 42,49 
reenact - 122 10 
Plane tree, description and regions suited to : 1208 39 
Planting— 
potatoes— 
for late crops in South, date and methods____-----_ 1205 ol, 36 
in South for early crop, date and methods 1206 17-19 
shade trees on streets, and care, bulletin by F. L. Mulford_ 1209 1-385 
Plants— 
food of chinch bug 
honey sources— 
in ‘baékwheat region, let... 202.4. i. 4.42-055-~% 1216 
in clover region, list 1215 
in the tulip-tree region 1222 
number per acre, by spacing measurements___-__--_-~-- 1202 
poisonous,, danger to Angora goats, prevention 1208 
potato, selection for resistance to leafhoppers 1225 
Plasmopara viticola, description and control on grapes____--- 1220 














INDEX. 


under, crops infested with chinch bugs 
Plume moth, grape, description, and control__.____-___-________ 
Plums, canning, processing, directions, and time table 
Poles— 

deterioration, preventive measures___..._________----____ 

grades and weights, and protection__.__.__-_._.______________ 
Polish chickens, varieties, description, and characteristics____- 
Polychrosis viteana, description and control on grapes____-__~ 
Pooling, fruit in cooperative packing houses__-__ 
Poplar— 

tulip. See Tulip tree. 

varieties, growth habits, and regions suited to 

white. See Tulip tree. 

yellow. See Tulip tree. 
Potato— 

We, GORI 6 cist tec midelbeascedetede cabbie cue 

Irish Cobbler, early variety for Coastal Plain States_____- 

Jersey Red, use as fall crop in Coastal Plain____-.--____- 

leafhopper, description, history, and control, bulletin by 

a, AER TR CUI NE os aren cc oi cases Scena eae nace edad Se 

McCormick, description and quality, use as fall crop 

Spaulding No. 4, early variety for Florida___.__..___-__-- 

storage in Southern States, inferiority and needs____-__- 

Triumph, early variety for Southern States, descrip- 

NN accep cep x pacts sen a sean acdsee gral lc dn ore acaeipsid meer apeheh eer 

White Star, early variety for Louisiana 
Potatoes— 

culls from truck-crop, use as second-crop seed, discussion--_ 


cultivation in South__-- 




























cutting, handling, and planting in Southern States______-- 
diseases, treatment. 
early— 

growing, harvesting, and marketing in the South___~- 

SUSUR GNIS 0 TERI rsa ie ices ect eee 
fertilizers, formulas, and grades for Southern crop__---_- 
grading, packing, and marketing in Southern States____ 
growing— 

extent and importance of crop, production in different 

IR Sc oo inns ag nanRdeiee cand siesta Silieci entities 
in the South, bulletin by William Stuart______~~- 


harvesting, date, and method in Southern States_ 


insects injurious, control_____- wget ee Cece Ses z 






packages, types of containers used in Southern States___- 
planting— 
for late crops in South, date and methods____----~- 
in South for early crop, date and methods___------- 








seed growing, localities_____-_-_ sles dy ice net ae 


spraying in the South, methods and formulas___----~~-~ 


statistics, production, and value in Southern States, 1914, 
RAP Ce sei ee ee ee ne een 
varieties— 
early for the Southern States, description___.._--_- 
fertilizers, and harvesting for late crop in South____ 


late, for Southern States, description and use 








resistance to hopperburn, selection 





yield, increase by spraying for leafhopper____--..-----~- 
Potherbs, canning, processing directions and time table 
20745—23——-3 








Farmers’ 
Plowing— Bulletin No. Page. 
distances traveled per acre with various types of plows__. 1202 9 | 


1223 33, 35 
1220 24-25 
1211 43, 49 


1210 60 
1210 10-11, 60 
1221 5-9 
1220 4-8 


1204 15, 32 


1208 35-37 


1205 21-22, 36 


1205 9,31,33 
9, 


1205 20 
1225 1-16 
1205 30 
1205 10 


1205 12,37-38 


1205 9,31, 33 
1205 10, 31 


1205 33-36 
1205 19-20, 


21, 36 
1205 15-19, 36 
1202 60 
1205 5-26 
1205 5 


1205 7-9, 28 
1205 25-26, 37 


1205 34 

1205 1-39 
-f{ 22-94 

1205 { 28 37 
9 

12054 oa 


1205 25 


1205 27, 31,36 
1205 | 17-19 

11-12, 
1205 { 32-36 


9n_99 
onz { 20-22, 
1205 { 28, 36 


1205 4,5 


1205 9-10 
1205 26-29 
1205 27, 30-31 

8-19, 
1225 { 12-13 
1225 16 
1211 45, 48, 49 
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Farmers’ 
Poultry— Bulletin No. 


raising, publications on ‘ 1221 
seasonal suggestions for each month 1202 
shows, classification of fowls, guide____.._-_----____ she 1221 

Presses, use for lidding apple boxes_____--___- 
Prices, farm Cae, ANDY Ta cae eee een 1210 
Processing— 


; : ; ‘ , ‘ 10-14 
eanning fruits and vegetables, directions and time table___ 121 i{ 7 38-50 
value in food preservation, importance in canning 1211 5-6 

Protein compounds, milk content, studies_____--_-----__------ 1207 4, 32 


: : . f 25-26, 
Prenine trees in street planting... . -- owe. 12094 


27-30 
° aio 

Pseudococcus bakeri. See Mealybug, grape. 

Puddings, use and value of milk, varieties and formulas . 1207 3 

Pumpkin, canning and processing, directions and time table_. 12 46, 49 


Quail, useful against chinch bug___- oe 7 223 15 
QUAINTANCE, A. L., and C. L. SHEAR, bulletin on ‘“ Insect and 
' fungous enemies of the grape ’’- : eR LL SEUG 22 1-75 


, 15, 23, 

Queen bees, rearing and renewal, suggestions___-_ ‘ 1215 on OG 
my ae 

Queens, bee, supply of young 1216 20 


Rag carpets and rugs, home-made and se rasiina eine te deserip- 
tion and use —___- caked a 1219 24-25 
Rags, oily, disposal to. prevent spont: neous combustion = 1219 7-8 
Ranches, apple-packing houses, location, construction, and 
lighting __ Jae bea Les Saag 1204 
Ranges, goat, management, grasses, weeds, ete 1203 
Rations— 
cows, beef-breeding herd ; 1218 
fattening— 
for ae ; 1218 
2-year-old steers, with and without silage_. : 1218 
stocker calves, winter feeding _______- a 1218 
* Reconstituted milk,” nature and recipe____- : i 1207 
Refrigerator, necessity and value for milk keeping : 1207 
Requeening— 
bee colonies, practices and suggestions for tulip-tree 
region ae 
bees, time and frequency - . 
Rhubarb, canning and processing, dir ections and time ti ible____ 
Ribbons, washing, directions__- 
Rice— 
crop, damage by straighthead_ 
growing— 
on poor grassy land, quality____--__ Ee ‘ 
precautions to control straighthead, summary. Ses ‘ 16 
rotten-neck, symptoms-__-_- eRe oe 10 
sterility, causes____ oN gee Sea BS ea je oak bal a ae 8-10 
straighthead— 
and its control, bulletin by W. H. Tisdale and Mitchell 
Jenkins — Nes 1-16 


AN nC oy pee fe 4-8 
Ridgelings, Angora goats, occurrence, and disposal. i La 21 
Ripe rot, grape, description and control___..-__._._._.___.._-_._._._. 1220 56, 58-59 
Roads, poor, influence on use of. motor trucks____~- J) 11-12 
Root— 

borer, grapevines, description, habits, and control n 1220 43-45 

rots, grape, causes and control______________- aE 1220 63-64 
Roots— 

rice, straighthead symptoms______-~-- 1212 6-8 

tree, formation of good system by transplanting 

7 1209 16-17 
Rootworm, grape, description, life history, and control 1220 40-43 
Rose chafer, grape enemy, description, life history, and con- 

20-23 
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Farmers’ 
Rotation— Bulletin No. Page. 


crop value in wheat scab control__ win, ee 15 
potato, growing in the South__ a 1205 6, 29 
49-51, 
Rots, grape, description, causes, and control wo 1220 56-59 
62-64 
Rotten-neck, rice, symptoms } : 1212 10 
Roughages, steer fattening, silage, hays, stover, and straw 1218 13-20 
Rubber tree, description, and regions suited to 1208 37 
Rugs— 
Oriental, manufacture and testing for quality 1219 23-2 
selection _- —— fees we ae ‘ 1219 3 
storing, directions. j 1219 8 
types and care of__ 1219 19-35 


Saddle tree. See Tulip tree. 
Saddle-leaf. See Tulip tree. 
SAMSON, HAroLpD W., and RAYMOND R. PaiLtTHorp, bulletin on 
* Northwestern apple packing houses ”_---______________ 
SATTERTHWAIT, A. F., and J. R. Horton, bulletin on * The 
chinech bug and its control” . 
Sawmill, small, operation to reduce waste and | increase profit 
Scab— 
potato. increase by use of barnyard manures 
wheat— 
and its control, bulletin by Aaron G. Johnson and 
James G. Dickson 
control measures 
distribution and description 
grains and grasses injured, and losses from in 1919 
parasites, life history 
symptoms and method of attack 
Scale, grape, description and control 
Sealing, timber, directions 
Nchistocerus hamatus, desc ription, habits, and control 
Schizomyia pomum, description and control on grapes 
Secretaries of Agriculture, list and historical data 
Seed— 
potato— 
cold storage before planting_ ; 
cutting, handling, and planting in Southern States, 205 15-19, 36 
germination hastening, methods in use 205 33-35 
growing for early Southern crop, selection, ete 205 10-12, 31 
Southern-grown, advantages for Southern growers_ 
quantity per acre for early truck crop, spacing, ete 
shipments from Northern States to the South, cost, ete 
vetch, injury by corn earworm____—--__ 
wheat— 
cleaning and treating for wheat scab control, impor- 
tance, etc : 
treatment for flag smut control 
Seeding, rates for cereals, grasses, and clovers 
Seedling blight, description, cause, and control- 
Separator fans, use for removal of smut from grain 
September, farm work, seasonal suggestions 
Shade trees— 
streets, planting and care, bulletin by F. L. Mulford_____ 205 1-35 
town and city streets, bulletin by F. L. Mulford . 1208 1-40 
See also Trees. 
SHeAr, C. L., and A, L. QUAINTANCE, bulletin on “ Insects and 
fungous enemies of the grape ” 2° 1-75 
Shearing, Angora goats, times and methods__ 4 20% 16 
Sheds, goat-sheltering, necessity and description 203 15 
Sheep manure composition____.._-._.----------__~- 202 45 
Shellac, varnish, formula and use on floors 21 10-11 
Shipping— 
“attle to market, cost and essentials : : 218 28-29 
ieee, Com tale eee ae Seaton Se 43-47 
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Farmers’ 
Bulletin No. Page. 


. 7, 8, 13- 
sts { 85; 
ina. 


air-tight lining 1202 56 
capacity determination 1202 56 
Sirups, canning, directions for making and testing 1211 36-38 
Sizing machines, use in apple packing, description 1204 20-25 
Skeletonizer, grape leaf, description, life history, and control_. 1220 28 
Skim milk, food value, comparison with whole milk 1207 22-23, 33 
Stocum, Ros R., bulletin on “ Standard varieties of chickens— 
ornamental breeds ” 1221 1-28 
Smut, flag of wheat— 
control measures 1213 
description and control, bulletin by W. H. Tisdale and 
Marion A, Griffiths________ che tthe act gi ee Ae 1213 
dissemination methods ________-___ 5 ae 1213 
Soap— 
home-made, formula Jeg Seg 122: 
liquid, preparation for making sprays_________- toackaw- Se 
Soil— 
aeration, need in control of rice straighthead______ Sou Bae 
preparation for potato growing in the South__ acer 1205 
Sore mouth, goats, nature and control________-____- woke 1203 
Sorghum, substitute crops to avoid chinch bug__-------_-. 1223 
Sorghums, grain, damage to crops by chinch bug 1223 
Sorosporella uvella, fungous disease of cutworms, note_____ 1223 
Soup mixtures, canning, processing, directions and time-table_ 1211 
Soups, milk, use and formulas, value_____--_-___-_. alts Ue 
South— 
Carolina, potatoes, production, 1914-1919 1205 
potato production, bulletin by William Stuart___ wih 1205 
potatoes— 
growing as truck crop, details______- ™ bit Ln. ee 
production, bulletin by William Stuart__ i sd 1205 
Soy beans, seeding rates 1202 
Sphaceloma amplinum, desc ription and control on grapes_- - 1220 
Sphinx— 
achemon, grape enemy description and control_______- 1220 
white-lined, grape enemy description and control 1220 
Spinach, canning, processing, directions and time-table_____ 1211 
Spoilage, causes, in fruits and vegetables____._.__.._._.-_-._.__._._.__ 1211 
Spray, formula for chinch bugs 4 122 


Sprayer, wheelbarrow, for small acreage, description__-_ 1225 


use in chinch-bug control in wheat___--______-------_-. =| (3233 16-20 
Waneyarm types ... sitesi oon: oh. 70-73 
Spraying— 
accessories for vineyards__-___-__ fe whe SE Lis. Zo 74 
chinch bugs— 
ojo as 4 pet iise ; 1223 22 


beet 


in wheat, corn, and trap crops- bats Be Litt ae als dt oa = 22 29-30 
7, 9, 16- 
18, 19, 22, 


‘ : 24, 29, 
grapes for insects and diseases control__-_- 27, 


55, 56, 
74-75 
noteto teataonpers, Girections. ..-..- 4.252 ~~ noss~n ns 1225 15-16 


aad 


potatoes in the South, methods and formulas___-__-_ yi 1205 { 20-22, 


ae "42. 50, 


28, 36 
trees, fer insects and diseeeessiwciis bus cece cs . 1209 32-33 


vetch for corn earworm, directions and formulas._._...__. 1206 14-15,18 
Spring— 

1215 18-21 

BOS een ine, “CATO UL TORR .2=5 3 atchi nonsense en ckouoe 1216 16-17 


1222 16-18 
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Farmers’ 
Spring—Continued. Bulletin No. Page. 
Tarai Wore, eGepestions....... 55 eee i ee 1202 15-2% 
Sprays, formulas, combinations, dilution and seasonal direc- 

i isi ences ein ee eee 1202 56-60 
Squash, canning, processing, directions and time-table________ 1211 47,49 
WRU; SEINE? GRERRNONI oi. i 1219 8-9 
Stains— 

IEG, SRI is nets ee en ee ee ai 1219 8 
removal from carpets and rugs, directions__._._.__.__-_____ 1219 30 
Sete, RNORe TUE CHE ential 1218 6 
Statistics, potatoes, Southern States, 1914-1919_________- janet (a 4,5 
Steers— 
fattening— 
in the Corn Belt, feeds, costs, and profits_.___._._.__._.__._ 1218 11-34 
on grass in summer, and finishing methods__._.__.____. 1218 31-34 
Beira 00) crviniavdens Se 80 
feed requirements for 100 pounds of gain___.___.__.__._._.__.._ 1218 23-25 
feeding— 
dry-lot methods, roughages, and concentrates_._._.__... 1218 13-25 
GxNetiges ANG DIONE. QW... ne eikaien hee 1218 27-31 
rations, with and without silage_- isceibisulebats a ibis 1218 25-27 
shrinkage during transit______~ etd a ee 29-30 
Sterilization— 
meaning and importance in canning_________-_.___--_____- 1211 5 
milk, comparison with pasteurization___________---_---_- 1207 16-19, 32 
Stock feed, condimental, formulas____._._..-_.______- Sk ee 51 
Stockers— 
beef cattle, winter rations iced oi a ete Sees Se 8 
See also Calves, stocker. 
Stomach worms, Angora goats, control methods______._________ 1208 24 
Storage— 
uw aa a 12, 30, 
Cena "Tagen: Wi ae ae 1211 39-48 
potato, in Southern States, inferiority and needs__.__-_._. 1205 12, 37-38 
Storing, carpets and rugs, directions siidbah onan tivhinl of 1219 31 
Straighthead rice— 
and its control, bulletin by W. H. Tisdale and J. Mitchell 
RN is cso ence i Pee ae ee ee 1-16 
cause bas on Ss th gel ecinat cia ccna 1212 10-11 
control experiments_ ea ene 1212 11-16 
description, symptoms in heads: and roots_- 1212 4-8 
Straw— 
infested, burning for flag-smut control_- “ SSens 1213 2, 5 
use for steer feeding and bedding in the Corn Belt___- bes (ee 18-20 
Street trees, planting and care, bulletin by F. L. Mulford____-_- 1209 1-35 
Streets— 
shade trees, public control, importance =i 1209 7-9 
trees— 
for town and city, bulletin by F. L. Mulford___-__----_ 1208 1-40 
SIS TO i eee ek ea, . 1208 140 
Sruarr, WILLIAM, bulletin on “ Potato production in the South " 1205 1-39 
Sugar, milk, percentage in cow’s milk, description and uses___ 1207 5 
Sugarberry, description and region suitable. i i ea) 19-20 
Sultan chickens, description and characteristics_____ on, 2a 24-26 
Sumatra chickens, varieties ,description, and characteristics__ 1221 22 






Sunrise and sunset for each day, 1921__ J ee en 
Swarming, bee, control— 
in honey production___..._____- ace dannnitigs tes Qhossbndat cial eee ie 
in tulip-tree region_____~__- cases impacts aetna se mienietiot hes . Sees 
Sweepers, carpet, description and 1 WI is ed ckenstonnt op ieuntie 1219 


Sweet potatoes, canning, processing directions, and time table_ 1211 


Sycamore, description, habits, and regions suited to_-___.-__-_ 1208 
Takosis, goat disease, description______--- bes 2 Jive <2 


Tennessee, potatoes, production, 1914— 1919. ee 





14, 18, 22, 
26, 30, 34, 
38, 42, 46 


19-23 
18-20 
27-28 
46, 50 
37-39 

25 


4 
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Farmers’ 
Texas— Bulletin No. 
green-bug damage to small grains___-_ jLLATS 1217 
leading goat-grazing section of U nited States- 1203 
potatoes, production, 1914—-1919_ — 1205 
rice straighthead occurrence_ Si es als 2212 
Tiemann log rule es d 1210 
Tile drainage, measurement table__ : Sit binn nee ntonaet 1202 
Timber— 
marketing— 
cooperative a : saree 1210 
from farm woodlands u Hes a 1210 
measuring and marketing, bulletin by Wilbur R. Mattoon 
and William B. Barrows_ ; ; a 210 
sale contracts, need, and sample_ cre x 1210 
sealing, directions . “1290 
selling methods 1210 
shipping by rail, costs 1210 
standing 
estimation methods 1210 
sule value and marketing costs 1210 
Timbers, mine, kinds and grades- 5 1210 
Tires, motor-truck, kinds used on Eastern farms 1201 
TISDALE, W. H. 
and J. MircHELL JENKINS, bulletin on “ Straighthead of 
rice and its control” I 1212 
and MArion A, GRIFFITHS, bulletin on “ Flag smut of wheat 
and its control” cee 1213 
Toast, milk, use, method, and food value 1207 
Tobacco budworm, identity with corn earworm 1206 
Totiey, H. R., and L. M. Cuurcn, bulletin on “ Motor trucks 
on Eastern farms” 1201 
Tomato worm, identity with corn earworm 1206 
Tomatoes, cunn.ng, processing, directions and time table 1211 
Tonic, hog, homemade, formula ; DEERE en Ah 1202 
Tools, need in finishing floors, description and care 1219 
Toxroptera graminum, life history, description, and control, bul- 
letin by W. R. Walton 1217 
Transplanting, shade trees, directions 1209 
Traps, chinch bug, crop strips to protect grain_ 1223 
Tree- 
guards, description and use 1209 
of heaven, description and regions suitable 1208 
Trees 
city, planning for 1209 
forest, ages for cutting 1202 
growth, conditions for, and objectional features in street 
plant ng 2 1209 
handling before planting 1209 
heeling in, before planting, directions 1209 
kinds suitable for streets in different regions os 1208 
planting, preparation of holes and soil 1209 
shade— 
and ornamental, diseases and insect enemies, publica- 
tions on 1209 
for streets, requirements, qualities, ete eto 1208 
importance to towns and cities, and public control 1209 
insects and diseases, publications, list__—_ thee 1209 
transplanting directions 1209 
See also Trees, street. 
spacing in street planting 1209 
standing, measurement of di: imeter and height 1210 
street— 
for town and city, bulletin by F. L. Mulford 1208 
kinds for different regions and purposes__-—-_ 1208 
mature, pruning, feeding, and spraying__ : 1209 
planting and care, bulletin by F. L. Mulford wisi 1209 





Page. 


1-62 
54-56 
21-23 
48-56 
43-47 


or 


23 ot 
37-41 
15-16 

19 


1-16 


1-6 
30-31 


2 
o 


1-23 
2 
o 


2, 47, 50 


ro 


vo 


7-8 


26-27 


13 


10 
54 


12-16 
20-24 
18-19 

3-11 
17-18 
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Trees—Continued. 





pruning directions__ 


selection, planting, and pruning, directions 
spraying for insects and diseases__ 
Trenching, potato, seed for late crops Lass 
Truck crop, potatoes, growing and marketing in South 
Trucks, motor— 
advantages and disadvantages, reports of Eastern farmers 
costs of operation and cost per mile 
farm use- 
hauls, loads, ete., comparison with wagon hauls_ 
mileage, days used. ete., annually_____— 
on Eastern farms, bulletin by H.R. Tolley and L. M. Chure h_ 
on farms, depreciation and repairs, cost 
sizes on farms alla 
use by farmers, relation to number of work stock s 
Tubers, truck-crop potatoes, use for second crop for seed, 
practices in South 
Tulip tree— 
characteristics 
description and regions s suited to 
habitat and soil requirements 
supply of nectar for honey 
region 
beekeeping, bulletin ” E. F. Phillips and George S. 
Demuth ; ; iG 
geographical bound: iries, variations, and honey 
sources 


relation to othe r r beekeeping regions 
Typhlocyba comes, grape enemy, life history and control 


Udder, caked, of Angora goats, treatment and prevention___ 
Umbrella tree, dese ription and regions suited to 
Uncinula necator, injury to grape and control 


Varnish, removal from old floors, directions 

Varnishing, floor, directions_ eee . a 

' Vegetable mixtures for soup, canning, processing, ‘directions 

and time table 
Vegetables— 
blanching for canning 
: canned, weights, table 

canning— 

at home, and fruits__- mee 

processing directions and time t table__ 

cooking, time table eet bce ce 

packing in jars and cans for ¢ “anning, directions 

preparation for canning, utensils needed 


selection for canning—- 


weights for cans of various sizes, table erg 
See also Asparagus; Beans; Beets; Carrots; Okra; Pep- 
pers; Potatoes; Potherbs; Rhubarb; Squash; Sweet po- 
tatoes; Tomatoes. 
Velvet carpet and rugs, description and use 
Ventilation, milk houses, directions 
Vetch— 
dusting for corn earworm control, directions and formulas 
enemy, the corn earworm, bulletin by Philip Lugingill and 
+! i Be eeeNe soo Se = ; 
spraying for corn earworm, directions and formulas_ 
Vibrissea— 
hypogaea, cause of vibrissea rot of grapes___-_- 
rot, grape, cause and control__ 
Vinegar, honey— 
directions for making._..._--____-- 
manufacture from tulip-tree honey__- 


Farmers’ 
street—Continued. Bulletin No. Page. 
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é 25-26, 
1200 { 27-30 
1209 16-28 
1209 32-33 
1205 3 

1205 5-26 
1201 4-7 
1201 15-18 
1201 9-11 
1201 15 
1201 

1201 

1201 

1201 

1205 33-36 
1222 7 
1208 40 
1222 6-7 
1222 7 
1222 —25 


1222 3-5, 10-11 
1229 


1220 13-18 
1203 6 
1208 15 
1220 54-55 
1219 15-16 
1219 10-11 
1211 48, 50 
1211 26-27 
1211 82 
1211 1-51 
1211 43-50 
1202 25 
1211 29,31-32 
1211 15 
9 7-8, 9, 
1211 { 25-26 
1211 32 
1219 22 
1214 4 
1206 15,18 
1206 1-19 


1206 14-15,18 


1220 63 
1220 63-64 


1222 24 


1222 24 
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Farmers’ 
Bulletin No. 


Vineyards, insect enemies, description, injuries and control___._ 1220 
Virginia— 
chinch-bug damage to crops 
potatoes, production 1914-1919. 
Vitamines, presence in milk, descriptions and food value 
Walnut— 
hulls, decoction, use as floor stain 
sale of log, prices, etc., instance 
Watton, W. R., bulletin on “The green-bug or spring grain- 
aphis ” 
Wattle, shade tree, description and regions suitable 
Wax, floor, formulas and directions for use 
Weaning, Angora kids, age, etc 


Weather, folk lore 


West Virginia, potatoes, production 1914-1919 
Wethers, Angora, marketing age, methods, ete 
Wheat— 
crop, green-bug damage in Mississippi Basin 
damages by chinch bug, historical notes 
flag smut, description and control, bulletin by W. H. Tis- 


scab— 
and its control, bulletin by Aaron G. Johnson and 
James G. Dickson 
eontrol by cleaning and treating seed wheat 
seed, treatment for flag-smut control 
sowing in cool weather and cool soil, for scab control 
spraying for chinch bugs 
stubble, plowing under to control chinch bugs____--_-_-_- 
varieties resistant to flag smut 
Wheelbarrow sprayer for small acreages, description 
Whey, cheese-making by-product, description and making 
methods 
White clover, characteristics, honey source, etc 
Whitewash formulas 
wemeowonnine. tree, OnlectiOns.. gw. a cde dne 
Whitewood. See Tulip tree. 
WirtiAMs, G. P., bulletin on “ Angora goat” 
Wilton carpets and rugs, description and use 
Winds, hot, injury to rice 
Wintering bees— 
i Gunes fetion, studies... eh, 1216 
in clover region 1215 
in tulip-tree region 1222 
Winthemia quadripustulata, parasite of the corn earworm 1206 
Wisconsin, chinch-bug damage to crops 
Women, success in sorting and packing fruit 
Wood— 
crops, time requirements to grow 


products, farm woodlots, description and protection 


Woodland, farm, seasonal work 


Woodlots, timber measuring and marking 

Woods, flooring, qualities 

Worms, stomach, susceptibility of Angora goats, 
methods 

Yellow poplar. See Tulip tree. 


Zatropis catalpae, parasite of grape blossom midge 











